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IN THE CLAIMS 

Claims 1-67 remain in the application. Claims 68-81 have been canceled from this 
application. A listing of claims follows: 

1 . (Original) An apparatus comprising: 
a single network clement including, 

a litll TDM cross-connect coupled to every line card slot in said single 

network clement with the same amount of bandwidth connection, 
wherein said full TDM cross-connect is programmable on an STS-1 
basis, and 

a multiple ring unit to simultaneously support multiple TDM rings. 

2. (Original) The apparatus of claim 1, wherein a line card with multiple ports can be 
installed in any one of said line card slots. 

3. (Original) The apparatus of claim 1, wherein the amount of bandwidth connection 
is OG48, 

4. (Original) The apparatus of claim 1 , wherein said line card slots number greater 
than 6. 

5. (Original) The apparatus of claim 1, wherein said multiple ring unit includes: 

a protection group manager structure of which an instance is formed for each ring 
provisioned in said single network clement, said protection group manager 
structure including, 

a ring ID to distinguish between the different rings simultaneously 

provisioned in said single network element, and 
a ring map* 

Attorney Docket No. 4906P061 2 Application No. 00/823,871 



PAGE 4/20 * RCVD AT 3/17/2005 6:53:52 PM [Eastern Standard Time] 1 SVR:USPTQ-EFXRF-1/7 1 DHIS:!729306 * CSBD:408 720 9397 * DURATION (mnws):1040 



HAft- 17-2005 THU 03:52 PM BST&Z 



FAX NO. 408 720 9397 



P. 



6, (Original) The apparatus of claim 5, wherein said protection group manager 
structure further includes: 

an east and west protection unit to identify ones of said line card slots, as well as 
ports on line cards inserted in those line card slots. 

7> (Original) The apparatus of claim 1, wherein said multiple ring unit includes; 
a line card manager structure of which an instance is created for each line card 

inserted in said line card slots; 
a port manager structure of which an instance is created for each port of each line 

card inserted in said line card slots; 
a multi-ring manager structure to store identification information regarding each 

ring provisioned in said single network element; 
a protection group manager structure of which aa instance is created for each ring 

provisioned in said single network clement; and 
a network management system interface to be coupled to instances of said line card 

manager, said port manager, said multi-ring manager, and said protection 

group manager structures, 

8, (Original) The apparatus of claim 7, wherein said protection group manager 
structure includes; 

a ring ID to distinguish between the different rings simultaneously provisioned in 

said single network element, and 
a ring map. 

9, (Original) The apparatus of claim 1 , wherein the single network element is to 
transmit Operations, Administration, Maintenance and Provisioning (OAM&P) 
information within a first set of Data Communication Channel (DCC) bytes of a 
Synchronous Optical Network (SONET) signal to a first network element that is to connect 
to the single network element and to transmit the OAM&P information within a second set 
of DCC bytes of the SONET signal to a second network clement that is to connect to the 
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single network element, wherein a size of the first set of DCC bytes is different from a size 
of the second set of DCC bytes. 

10. (Original) The apparatus of claim 9, wherein the first network element is to be 
included in a first TDM ring of the multiple TDM rings and wherein the second network 
clement is to be included in a second TDM ring of the multiple TDM rings. 

1 1 > (Original) he apparatus of claim 1, wherein the single network element is lo 
communicate to a different network clement through a Synchronous Optical Network 
(SONET) signal such that the single network clement is to communicate Operations, 
Administration, Maintenance and Provisioning (OAM&P) information to the different 
network element within Data Communication Channel bytes associated with any of the 
Synchronous Transport Signal (STS) frames within the SONET signal 

12. (Original) The apparatus of claim 11, wherein the SONET signal includes an 
Optical Carrier (OC)-48 signal. 

13. (Original) An apparatus comprising: 

a single multiplexing network clement including, 

a plurality of slots to be coupled to optical fiber of multiple TDM rings 

through line cards installed in said slots, 
a multiple ring unit to simultaneously support multiple TDM rings, and 
a full TDM cross-connect eoupled to each of said slots with the same 

amount of high-speed bandwidth, wherein said full cross-connect is 
programmable to switch time slots between the different TDM rings. 

1 4. (Original) The apparatus of claim 13, wherein a line card with multiple ports can be 
installed in any one of said plurality of slots. 

15. (Original) The apparatus of claiml 3, wherein the amount of high-speed bandwidth 
is OC-48. 
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1 6. (Original) The apparatus of claim 13, wherein said plurality of slots number greater 
than 6, 

1 7. (Original) The apparatus of claim 1 3, wherein said multiple ring unit includes: 

a protection group manager structure of which an instance is formed for each ring 
provisioned in said single network clement, said protection group manager 
class including, 

a ring ID to distinguish between the different rings simultaneously 

provisioned in said single network clement, and 
a ring map. 

1 8. (Original) The apparatus of claim 1 7, wherein said protection group manager 
structure further includes; 

an east and west protection unit to identify ones of said plurality of slots coupled to 
n given TDM ring, as well as ports on line cards inserted in those slots 
coupled to the given TDM ring, 

19. (Original) The apparatus of claim 13, wherein said multiple ring unit includes: 
a line card manager structure of which an instance is created for each line card 

inserted in said plurality of slots; 
a port manager structure of which an instance is created for each port of each line 

card inserted in said plurality of slots; 
a multi-ring manager structure to store identification information regarding each 

ring provisioned in said single network clement; 
a protection group manager structure of which an instance is created for each ring 

provisioned in said single network element; and 
a network management system interface to he coupled to instances of said line card 

manager, said port manager, said multi-ring manager, and said protection 

group manager structures, 

20. (Original) The apparatus of claim 19, wherein said protection group manager 
structure includes: 
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a ring 1 D to distinguish between the different rings simultaneously provisioned in 

said single network element, and 
a ring map. 

2 1 . (Original) An apparatus comprising: 

a network element in a hubbed network office, said network element including, 
a plurality of line cards, wherein optical fiber from two different rings is 
directly coupled to said network element through one or more of 
said plurality of line cards; 
a multiple ring unit to simultaneously support the two different rings, and 
a full TDM cross-connect coupled to each of said line cards with the same 
amount of high-speed bandwidth, wherein said full cross-connect is 
programmable on an STS-1 basis and is programmed to switch 
certain time slots between the two different rings. 

22. (Original) The apparatus of claim 21, wherein one of said rings is a TDM collector 
ring- 

23. (Original) The apparatus of claim 22, wherein another of said rings is a TDM 
collector ring, 

24. (Original) The apparatus of claim 22, wherein another of said rings is a WDM or 
DWDM ring. 

25. (Original) The apparatus of claim 21 , wherein said two ring are a metro collector 
ring and a metro core ring. 

26. (Original) The apparatus of claim 21, wherein one of said rings includes other 
network elements to which are coupled customer premise equipment. 

27. (Original) The apparatus of claim 26, wherein said other network elements arc 
coupled to said customer premise equipment by TDM access rings. 
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28. (Original) The apparatus of claim 21 , wherein at least one of said plurality of line 
cards includes multiple ports. 

29. (Original) The apparatus of claim 21 , wherein the amount of high-speed bandwidth 
is OC-48. 

30. (Original) The apparatus of claim 21, wherein said plurality of line cards number 
greater than 6. 

3 1 . (Original) The apparatus of claim 21 , wherein said multiple ring unit includes: 
a protection group manager for each of said rings, each of -said protection group 

managers including, 

a ring ID to distinguish between the two different rings, and 
a ring map, 

32. (Original) The apparatus of claim 3 I, wherein each of said protection group 
managers further includes: 

an east and west protection unit to identify those of said plurality of line cards 

coupled to that protection group manager's one of the two different rings, as 
well as the ports on those line cards coupled to that ring. 

33. (Original) The apparatus of claim 21, wherein said multiple ring unit includes: 
a line card manager for each of said plurality of line cards; 

a port manager for each port on said plurality of line cards; 

a multi-ring manager to store identification information regarding the two different 
rings; 

a protection group manager for each of the two different rings; and 

a network management system interface coupled to each of said line card managers, 

said port managers, said multi-ring manager, and said protection group 

managers. 
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34, (Original) The apparatus of claim 33, wherein each of said protection group 
managers includes: 

a ring ID to distinguish between the two different rings* and 
a ring map. 

35. (Original) An apparatus comprising 
a single network clement including, 

a plurality of multi-purpose slots into which are inserted line cards, certain 
of said multi-purpose slots acting as aggregation interfaces are 
coupled to a ring, and certain of said multi-purpose slots acting as 
access interfaces are coupled to customer premise equipment with 
TDM access rings; and 

a full TDM cross-connect coupled to each of said plurality of multi-purpose 
slots with the same amount of bandwidth, wherein the sum of the 
bandwidth to the access interfaces is greater than the sum of the 
bandwidth to the aggregation interfaces, and wherein said full TDM 
cross-connect is programmed to groom traffic on said access 
interfaces to said aggregation interfaces. 

36, (Original) The apparatus of claim 35, wherein one of said access interfaces includes 
a line card with n plurality of ports. 

37, (Original) The apparatus of claim 35, wherein the bandwidth of said plurality of 
TDM access rings is greater than the bandwidth of said TDM collector ring. 

38, (Original) The apparatus of claim 37, wherein the actual traffic on said plurality of 
TDM access rings is less than the bandwidth of said TDM collector ring. 

39, (Original) The apparatus of claim 37, wherein said single network element further 
includes: 
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a protection group manager for each of said rings, each of said protection group 
managers including, 

a ring ID to distinguish between the different rings, and 
a ring map. 

40. (Origi nal) The apparatus of claim 39, wherein each of said protection group 
managers further includes: 

an cast and west protection unit to identify those of said line cards that are coupled 
to that protection group manager's ring, as well as the ports on those line 
cards coupled to that ring. 

41. (Original) The apparatus of claim 37, wherein said single network element further 
includes: 

a line card manager for each line card in said plurality of multi-purpose slots; 
a port manager for each port of said lino cards; 

a multi-ring manager to store identification information regarding the two different 
rings; 

a protection group manager for each of the rings; and 

a network management system interface coupled to each of said line card managers, 
said port managers, said multi-ring manager, and said protection group 
managers. 

42. (Original) The apparatus of claim 41 , wherein each of said protection group 
managers includes; 

a ring ID to distinguish between the rings, and 
a ring map. 

43. (Original) The apparatus of claim 35, said network trunk is a WDM or DWDM 
ring. 

44. (Original) The apparatus of claim 35, said network trunk is a TDM collector ring. 
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45. (Original) The apparatus of claim 35, wherein the same amount of bandwidth is 
OC-48. 

46. (Original) The apparatus of claim 35, wherein said plurality of multi-puipose slots 
number greater than 6, 

47. (Original) An apparatus comprising 
a single network element including, 

a set or one or more line eards coupled to one or more a network trunks, 
a plurality of line cards coupled to a plurality of sets of one or more pieces 

of customer premises equipment, 
a full cross connect coupled to each of said line cards , wherein the sum of 
the bandwidth between said full cross connect and said plurality of 
line cards is greater than the sum of the bandwidth between said full 
cross connect and the set of line cards, wherein the bandwidth from 
said full cross-connect to at least certain of said plurality of line 
cards is only partially used, and wherein said full cross-connect 
multiplexes the used bandwidth of said plurality of line cards to said 
set of line cards. 

48. (Original) The apparatus of claim 47, wherein one of said plurality of line cards has 
a plurality of ports. 

49* (Original) The apparatus of claim 48, wherein one of said plurality of sets of one or 
more pieces of customer premises equipment is coupled to said single network element 
using a TDM access ring. 

50. (Original) The apparatus of claim 48, wherein said plurality of line cards are 
coupled to said customer premise equipment with TDM access rings, wherein said network 
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lamk is a TDM collector ring, and wherein the sum of the bandwidth of said plurality of 
TDM access rings is greater than the bandwidth of said TDM collector ring. 

5 1 , (Original) The apparatus of claim 50, wherein said single network element further 
includes: 

a protection group manager for each of said rings, each of said protection group 
managers including, 

a ring ID to distinguish between the different rings, and 
a ring map. 

52, (Original) The apparatus of claim 5 1 , wherein each of said protection group 
managers further includes: 

an east and west protection unit to identify those of said line cards that arc coupled 
to that protection group manager's ring, as well as the ports on those line 
cards coupled to that ring. 

53, (Original) The apparatus of claim 50 f wherein said single network element further 
includes: 

a line card manager for each of said line cards; 
a port manager for each port on said line cards; 

a multi-ring manager to store identification information regarding the different 
rings; 

a protection group manager for each of the rings; and 

a network management system interface coupled to each of said line card managers, 
said port managers, said multi-ring manager, and said protection group 
managers, 

54, (Original) The apparatus of claim 53, wherein each of said protection group 
managers includes: 

a ring ID to distinguish between the rings, and 
a ring map. 
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55. (Original) The apparatus of claim 48, said network trunk is a WDM or DWDM 

ring. 

56. (Original) The apparatus of claim 55, wherein said single network clement further 
includes; 

a multiple ring unit that allows for multiple TDM rings to be coupled to said single 
network clement simultaneous. 

57. (Original) The apparatus of claim 56, wherein said plurality ofline cards arc 
coupled to said customer premise equipment through multiple TDM access rings. 

58. (Original) The apparatus o f claim 48, wherein the same bandwidth is OC-48. 

59. (Original) The apparatus of claim 48, wherein said full cross-connect is coupled to 
each of said line cards with the same amount of high-speed bandwidth. 

60. (Original) An apparatus comprising: 

a first and second network clement each including, 

a fult TDM cross-connect coupled to every line card slot in said single 

network element with the same amount of bandwidth connection, 
wherein said full TDM cross-connect is programmable on an STS-1 
basis, 

a multiple ring unit simultaneously supporting multiple TDM rings, and 
a plurality of TDM access rings coupled to line cards inserted in said line card slots 

of said first network element to connect different pieces of customer 

premise equipment; 
said first and second network elements coupled to a first TDM collector ring 

through line cards inserted in said line card slots; 
a second ring coupled to line cards inserted in said line card slots of said second 

network clement. 
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61. (Original) The apparatus of claim 60, wherein said second ring is another TDM 
collector ring. 

62. (Original) The apparatus of claim 61 , wherein said second ring is a WDM or 
DWDM ring. 

63. (Original) The apparatus of claim 62, wherein the sum of the bandwidth of the 
TDM access rings is greater than the bandwidth of the first TDM collector ring, and 
Wherein said full TDM CrossConnect in said first network element is programmed to 
groom traffic on said plurality of TDM access rings to said first TDM collector ring, 

64* (Original) The apparatus of claim 60, wherein each of said first and second network 
elements further includes: 

a protection group manager for each of ring provisioned in that network element, 
each of said protection group managers including^ 

a ring ID to distinguish between the different rings provision in that network 



65. (Original) The apparatus of claim 64, wherein each of said protection group 
managers farther includes: 

an east and west protection unit to identify those of said line cards in that network 
element that arc coupled to that protection group manager's ring, as well as 
the ports on those line cards coupled to that ring. 

66. (Original) The apparatus of claim 63, wherein each of said first and second network 
elements further includes: 

a line card manager for each of said line cards in that network element; 
a port manager for each port on said line cards in that network element; 
a multi-ring manager to store identification information regarding the different 



element, and 



a ring map. 



rings provisioned in that network element; 
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a protection group manager for each of the rings provisioned in that network 
clement; and 

a network management system interface coupled to each of said line card managers, 
said port managers, said multi-ring manager, and said protection group 
managers. 

67. (Original) he apparatus of claim 66, wherein each of said protection group 
managers includes: 

a ring TD io distinguish between the rings provisioned in that nelwork clement, and 
a ring map. 

68 . (Canceled) A method comprising: 

transmitting a signal tu a r e c e iv i ng n e lwork e l e m e nt; - 

trig ger i ng a timeout mechanism; 

tran s m i tt i ng management information within a first s e t of Data Communication 

€%ft> m e l- t DGC) byto s of a Synchronous Optical N e twork (SONET) signal upon receiving 
m acknowledgement s ig nal from tho receiving - network el e m e nt prior to an e xpiration e£ 

ti iv. ii iriu^n?rrn\ viitini^Tii i ^ lit i*x 

transmitting th e managomont informat i on within a second sot of DCC byles of th e 

SONflT signal upo i v a ot r e c e iving tho a c knowledgement signal from the r e c e iving network 
dem e nt prior to the e xpiration of th e tim e ou t tn e ohftftkttia r 

69. (Canceled) The method of claim 68, wher e in th e firot se t of DCC - byt es is- targ e r - 
than tho aooond set of DCC bytes. 

70. (Canceled) Tho method of claim 68, wher e in th e manag e ment intb nt4ftt4ofi4n^hide&- 
Oporations, Administration, Maintenance and Provisioning in formation, - 

71. (C anccl ed) The method of claim 68, wherein tho manag e m e nt information includ e s 

V/l HI H/H^l, T \l M 1 1 11 IIHII 141 If 1 (▼! UII IVvl ILL! v VII IV* t I V* V I ^T|VM 1 1 1 Tg" Ml \\f 1 1 |1 IHFIIT CI 1 OLiriVt YWT" 

or more rings ■ ofo e t - work e l e ments - : 
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72. (Canceled) A method comprising: 

— nnnsmiUing management information to a roooiving network e l e m e nt within a fu s t 

so t - o f Data Com mun i cation Chann e l (DCC) bytos w t thin a Synchronous Optical N e twork - 
(SONET) upon d e termining that t i w roooiving network e l e m e nt can procooo tho 
m anagement information within th e fhist-s et- of BCC bytos; and 

trttHMmkm g th e manag e ment information to tho roooiving network el e m e nt within - ^ 

s econd set of DCC b yt es within - th e S €>N£ T signal upon determining that tho receiving - 
ft otwork elem e n t can process th e manag e ni ent4nfo Bnation within tho second aet of DCC 
bytes? 

73. (Canceled) ^he- method of claim 72, wherein the first - set of DCC byt e s u) larg e r - 
fc htwl l te fioooixl sot of DCC bytes. 

74. (Canceled) Tho method of claim 72, wherein tho managem e nt information includ e s - 
Q{^emt4ofHrrA€^ niGtrolion, Maintenance and Provisioning information. 

75. (Canceled) Tho method of claim 12, wherein tho ma na geme n t mf o *mft$fcH v4no V »d o s - 
OpovutioR r . , A*toifH Slration T Maint e nance aid Provisioning -inf e miatk>ft - fr<»Bi at4 eft fi t 4 wfr- 

v7»TTT 



76. (Canceled) A method tor communication of management information within a 
Optical Currier (OC) 48 Synchronous Optioal Network (SONET) signal from a 
t ransmitt i ng network clomenttoft roco i ving - network element, tho method comprising: 

transmitting, from the transmitting network clement, u bit combination in Bali} 

Communication Channel (DCC) bytos with i n ono of the Inst M Synchronous Transport 
Signal (SI'S) frames within the OC 4 S SONET signal to th e receiving network e l e ment; 

starting a t i mer, by the transmitting network element, upon transmitting tho bit - 

ertfflbin ation in the DCC byt e s to th e r e ceiving network oloment; 
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— t^msmitti ng, from tho transmitting network olomont, Op e rations, ■ Administration, 

•Mai ntenanou and P revisiQftH*g- {OAM&P) information within - at least on e ofih e BCG - b ytes- 
wi thin ono of tho last 17 STS frames w i thin the OC 18 SON ET - ■s ignal upon receiving c kv- 
wltftwvtedfie mont aignul from tho roooivtng network e lement prior to an oxpirotion of (lie 
timer; unci 

■firat STS frame with i n th o OC 1 8 SONET signnl upon not roooiving th o acknowledgement 
s igna l from the receiving n e twork olomont pr i or to the e xpiration of th o timer ; 



77. (Canceled) The m e thod of el a hn 76, wherein the OAM&P information jnek^ e s - 
»ftfer-marie H re l ated to network e l e ments that ar o l o ca t e d within nt least two or more rings 
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78, (Canceled) Ar maohino readabl e m e dmm4h ft t provides in s tructions, which wh e n - 
oxocutoUhy - fr ffl Qchme, caus e said mnchino to p e rform operations comprising: 

trtm. ' unitt i-ng-ghs ignal to a roooiving network olomont; 
triggering a thft e out m e chanism; - 

If angmiUingii aa aftgomont information -wk htn a first s e t of t>ata Communic at-toft- 

€ h ar m ol (DCG) bytes of a Synchronous Optical Network (SONET) ftignnt upon receiving - 
an acknowledgement signal front tho receiving network olomont prior to an expiration of 

tTp-J w I ' r tl ' t. rr^rr rtzXTa T rt ! 1 1 j f ! I., a mli 

trasremitti nglho manag e m e n t i nformation within a -s ooond s e t o£ 43G&byt€ 

S ONBT sign& l-ttp on not receiving t h o a cknowledgement r rignal from the r e c e iving - 

IIVlTf V/i'v yiwiiiwil C T7TT 



79. (Canceled) -The-niftehH 
OCC bytes ifl larger tltt m -tl t o second sot of DCC bytos. 



i I ft i*r* 

TrrrnvTiTJ 



80. (Canceled) Tho maohin e- roadablo medium of oloim 78, wherein tho management 
wfofflffl tion includes Op egatten a, Administration, Ma il 

»n PiXii^ nf inn 



8 1 . (Cancel cd) The mnchin o r o ad ab lo medium of claim 7S, whoroift tho managem e nt 
informat i on from ot least two or mor e rings of network elem e nts, - 
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